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By  W.  G.  Bradley  , Assistant  Entomologist , and 
E.  W.  Beck,  Junior  Entomologist,  Division  of  Cereal  and  Forage  Insects, 
Bureau  of  Entomology  and  Plant  Quarantine 
U.  S.  Department  of  Agriculture 

This  report  summarizes  the  progress  made  in  1935  the  distri- 
bution of  exotic  species  of  parasites  of  the  European  corn  borer,  in 
both  the  one-  and  two-gene  ra.t  ion  areas,  as  a continuation  of  the  193^ 
program.  Except  for  subordinating  other  considerations  to  the  efficient 
handling  of  Inareolata  wunctoria  Roman,,  the  promising  European  ichneu- 
monid,  no  change  in  the  193^  procedure  was  made.  The  total  releases  in 
1935  are  presented  in  table  1,  and  the  total  releases  to  December  31> 
1335 3 since  the  inauguration  of  parasite  activities,  are  presented  in 
table  2. 

In  addition  to  the  parasite  material  imported  from  Europe  through 
the  facilities  of  the  Division  of  Foreign  Parasite  Introduction,  a 
supply  of  Cremastus  f lav 0 orb i tali s . (Cam.)  was  made  available  through  the 
cooperation  of  the  Canadian  Department  of  Agriculture,  Entomological 
Branch,  in  continued  importations  of  parasite  material  from  the  Orient. 
This  species  was  desired  particularly  for  relea.se  in  more  southern  sec- 
tions now  infested  by  the  borer. 


release  of 


W. 

the 


Jones,  C.  A. 
parasites  in 


Clark,  and  E.  D.  Burgess  assisted  in  the 
the  regions  of  their  respective  assignments. 


Table  1, --Summary  of  releases  of  imported  parasites  in  1935 


State 

Lyde  1 la- 
st ahu  Ians  var. 
grisescens 

rCremastus 
Ina,reolata:flavoor- 
•punctoria:  hitalis 

Bracon 

atricornis 

Total 

Connecticut 

1»S23 

1,13s 

s 771 

7 

3,739 

Indiana 

11,904 

— 

: 

-- 

•11,904 

Maine 

1,927 

— 

: ' — ' 

1,927 

Massachusetts — 

7 ,824 

— 

: 

9 

7,824 

Michigan 

5,980 

— 

: 

— 

5,980 

New  Hampshire — 

5,569 

— 

: 

— 

5,569 

New  Jersey 

6,46i 

565 

: 593 

— 

7,615 

New  York 

11,767 

1,712 

600 

14,079 

Ohio 

25  ,29s 

3,8  SS 

: 

-- 

29,726 

Vermont 

9,813 

— 

: 

— 

9,813 

Virginia 

3,956 

— 

: 600 

— 

4,556 

Total 

92,922 

7,303 

: 2,564 

7 

102,796 

Taole  2. --Total  releases  of  imported  parasites  in  United  States  td  Decemoer  31,  1935 
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Tat>l«  2.^otal  releases  of  imported  parasites  in  United  states  lo  Deoe.doer  31>  1935  Count’d) 


Showing  technique  in  releasing  tachinids  from  shipping  containers 


All  parasites  were  taken  to  the  point  of  release, in  the  containers 
in  which  they  were  packed  for  distribution  at  Moorestown,  H,  J. , where  all 
emergence  was  taken.  Figure  1 shows  the  technique  utilized  in  allowing 
tachinids  to  escape  from  the  shipping  container*  A similar  technique  was 
utilized  with  the  Hymneoptera. 

In  order  to  receive  the  maximum  benefits  from  the  parasite  releases 
it  is  essential  that  these  liberations  be  timed  to  synchronize  the  maximum 
oviposition  period  of  the  parasites-' with  the  optimum  stage  of  host  develop-* 
ment  to  receive  such  oviposit  ions.  A practical  accomplishment  of  this 
synchronization  is  difficult  for  many  reasons,  as  the  following:  (l)  Spe- 
cific information  is  lacking  concerning  the  length  of  life  and  oviposition 
period  of  various  species  of  parasites  under  field  conditions;  (2)  the  ef- 
fect of  seasonal  variations  in  shifting  the  development  of  their  host,  the 
corn  borer,  under  field  conditions,  cannot  be  foretold;  (3)  since  obviously 
it  is  impossible  to  vary  to  any  great  extent  the  normal  date  of  emergence 
of  one  species  of  internal  paras ite:  more  than  that  of  another  after  the 
host  material  has  been  placed  in  a developmental  environment , this  necessi- 
tates the  selection  for  emergence  that  period  which  is  optimum  for  the 
most  important  species  expected  to  emerge  from  the  material  at  hand. 

However,  all  releases  of  corn  borer  parasites  a,re  timed  to  synchro- 
nize with  the  average  first  appearance  of  optimum  host  development,  as 
this  procedure  has  previously  proved  effective  with  releases;  whereas,  a 
number  of  past  releases  that  have  preceded  or  been  delated  beyond  this 
period  have  not  proved  successful.  In  planning  the  emergence  schedule 
for  1935*  major  emphasis  was  placed  on  accomplishing  the  desired  synchro- 
nization with  respect  to  two  species a namely , Inareolata  punctoria  from 
the  Italian  host  material,  for  synchronization  with  third-instar  larvae 
in  both  the  one-  and  two-generation  areas , and  Oremastus  f lavo orbital is 
from  the  oriental  source 5 for  synchronization  with  fourth- ins  tar  hosts 
in  Canada.  Fortunately,,  such  factors  as  the  demands  of  the  different  para- 
sites for  varying  host  stages?  on  which  to  oviposit,  variations  in  the 
length  of  the  developmental  period  of  the  host,  and  the  duration  of  the 
preovipositi on  period,  permitted-  a fairly  close  s ynchroxii zal i on  of  all 
parasites  as  well  as  those  selected  for  .chief  consideration. 

The  more  pertinent  information  bearing  on  the  accomplishments  of 
the  1935  colonization  program  are  presented  in  the  following  discussions: 

1.  Inareolata  punctoria  Homan.  ( Ichneumonidae ) : 

Major  emphasis  was  placed  on  the  optimum  handling  of  this  parasite, 
as  it  was  the  least  widely  distributed  of  the  parasites  that  have  been 
demonstrated  to  be  the  most  valuable  species  imported  to  date.  A total 
of  7,303  adults  were  released  in  13  colonies,  12  of  which  were  dispersion 
colonies  and  1 a supporting  test  release  at  Milford,  Hew  Haven  County, 

Conn.  Table  3 summarizes  the  releases  of  this  species  and  map  1 indicates 
the  extent  of  colonization  prior  to  1935 » and  the  counties  receiving  re- 
leases during  that  season. 


Table  3* — Releases  of  Inareolata  runctoria  in  1935 


State 

Township 

County 

Parasites 

liberated 

Period  of  release 
(dates  inclusive) 

Number 

Connecticut — 

Milford 

New  Haven 

552 

July  12 

Haddam 

Middlesex 

5S6 

July  20 

Total— 

— 

— 

1.13s 

July  12  - 20 

New  Jersey 

Brick 

Ocean 

565 

July  5 

Total — - 

— 

— 

565 

Bo. 

New  York 

Berne 

Albany 

■5.I7 

July  9 

Porter 

Niagara 

597  . 

July  2S 

Yates 

Orleans 

59s  . 

Do. 

Total 

— 

— 

1,712 

July  9-23 

Ohio 

Perkins 

Erie 

533 

August  6 

German 

Fulton 

59s 

July  23 

Richmond 

Huron 

536 

July  30 

Jefferson 

Mercer 

59s 

August  2 

Banbury 

Ot  tawa 

34s 

August  13 

Seneca 

Seneca 

5S3 

July  30 

hi 11 shire 

Van  Wert 

. 5S7 

August  2 

Total— 

— 

— 

3,333. 

July  23  - August  13 

Grand  'total — 

-- 

— 

7,303 

July  5 - August  13 

The  third  instar  of  the  host  is  preferred  for  parasiti zation  "by  this 
species.  In  general , releases  this  year  were  delayed  somewhat  beyond  the 
release  date  optimum  for  the  season.  The  average  optimum  7-day  period 
(or  the  averp.ge  7-day  period  after  the  first  host  larvae  pass  into  the  third 
instar)  for  release  of  this  species  was  found  to  be  June  23~29  ^ile  "two- 
generation  area  (data  from  New  England),  and  July  19-25  in  the  one-gene ra- 
ti an  area  (data  from  Ohio).  The  actus.l  synchronization  obtained  this 
season,  is  shown  in  charts  1 to  4,  inclusive.  These  charts  show  that  S3 
percent  of  the  releases  in  the  Middle  West  and  those  in  Connecticut  were 
made  after  the  period  of  maximum  host  abundance  had  passed,  but,  that  in 
northwestern  New  York  and  in  New  Jersey  the  parasites  were  in  the  field 
before  the  peak  of  the  preferred  instar.  However,  in  all  cases,  except 
the  release  in  Albany  County,  H.  Y. , the  liberated  adults  should  have  found 
favorable  host  instars  present  in  the  field  at  the  time  of  their  release. 

2.  Lyde 1 la  stabulans  vay.  grisescens  R.  D.  (Tachinidae ): 

A total  of  92,922  adults  of  this  species  were  released  in  4l  colonies, 
39  of  these  being  dispersion  colonies.  One  test  colony  of  this  species  was 
started  in  Atlantic  Township,  Monmouth  County,  N0  J. , and  one  in  Lee  Township 
Accomac  County,  Va.  Table  4 summarizes  the  releases  of  this  species  and 
map  2 shows  the  extent  of  colonization  prior  to  1935  and  the  localities  that 
received  releases  during  that  season. 


Extent  of  synchronization  of  Inareolata  punctoria  releases 
in  New  York,  with  presence  of  preferred  host  stage 
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Extent  of  synchronization  of  Inareolata  punctoria  releases 
in  Ohio,  with  presence  of  preferred  host  stage 


Extent  of  synchronization  of  Inareolata  punctoria 
with  presence  of  preferred  host  stage 
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Table  4. — Releases  of  Lydella  stabulans  var*  grisescens  R, 


D*‘  in  1915 


State  ' 

Township 

County 

Parasites  : 
liberated  i 

Period-  of  release 
(Dates  inclusive) 

Lumber  ♦ 

Connecticut — ~ 

Haddam 

Middlesex 

1.823  t 

July  2 

Total 

1..S23  i 

Do. 

Indiana 

Union 

Adams 

■ 3.974  : 

July  10 

Clear  Creek 

Huntington 

3,966  : 

Do* 

Uni  on 

White by 

3'  • S'  64  * 

Do. 

Total 

. 

31,904  : 

Do. 

Maine 

Wells 

York 

1,927  5 

June  IS 

Total 

— 

— 

1,527  : 

Do. 

Massachusetts- 

Bernards ton 

Eranklin 

1,906  : 

July  6 

Agawam 

Hampden 

lygll  ; 

June  25 

Hadh  ey  . 

Hampshire 

1,949  : 

July  6 

Charlton 

Worcester 

1.9  JO 

June  25 

Totals 

— 

— 

7 ,S24  : 

June  25  - 

July  6 

Michigan— 

Sebewaing 

Huron 

1,995  : 

July  9 

Gh  o dl aid 

Lapeer 

X>992  * 

Do. 

Lexington 

octxir  lac 

1.-533  : 

;do. 

Totals 

— 

— 

5?98'0  : 

Do, 

Hew  Hampshire- 

Hollis 

Hillsboro 

1,782  : 

July  6 

Raya  end 

Rockingham 

1,0S3  : 

. June  IS 

Strafford 

Strafford 

1,904  : 

Do. 

Total 

— 

— 

5.569  : 

June  IS  - 

July  6 

Hew  Jersey- 

Egg  Harbor 

Atlantic 

is 997  * 

June  17' 

Woodland 

Burlington 

90S  : 

(*) 

Atlantic 

Monmouth 

1,980  : 

June  l6 

Brick 

Ocean 

1.-976  *: 

Do* 

Total 

— 

— 

6,46l  : 

June  l6  - 

17 

Hew  York 

Berne 

Albany 

1?9S3  : 

July  9 

Mayfield 

Pulton 

3>§13  : 

Do. 

Palatine 

Mont  gome  ry 

3,901  : 

Do. 

Jefferson 

Schoharie 

1,970  : 

Do. 

Total 

— - 

11,767  : 

Do. 

* 

Release  point  for  early  and  late  emerging  individuals.  Small  lots. 
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Tab  le  4.  Releases  of  Ly della  stabulans  var.  grisescens  R.  D.  in  1935  ( C ont *d) 


State 

Township 

County 

Parasites 

liberated 

Period  of  release 
(Dates  inclusive) 

Number 

Ohio 

Moo ref ield 

Clark 

1,991 

July  19 

Liberty 

Delaware 

1,996 

July  9 

Pike 

Knox 

1,995 

Do. 

Avon 

Lorain 

1.996 

July  19 

Pike 

Madison 

2,996 

July  10 

Stokes 

Madison 

2,993  * Do. 

Jefferson 

Me rcer 

1,933 

July  12 

Newberry 

Miami 

1,992 

Do. 

Westfield 

Morrow 

1,997 

July  9 

Jackson 

Shelley 

1,992 

July  12 

Marlboro 

Stack 

1,976 

July  6 

Canaan 

Wayne 

1,951 

Do. 

Total- 

— 

— 

25,59s 

July  6-19 

Vermont 

Grand  Isle 

Grand  Isle 

3,960 

July  17 

Poultney 

Rutland 

1,961 

June  19 

Middlesex 

Washington 

1,953 

Do. 

Bridgwater 

Windsor 

1,939 

Do. 

Total- 

— 

— 

9,313 

June  19  - July  17 

Vi rginia 

Lee 

Ac comae 

1,977 

June  15 

Franktown 

Northampton 

1,979 

Do. 

Total- 

— 

— 

3,956 

Do. 

Grand  total — 

— 

— 

92,922 

June  15  - July  19 

This  tachinid  normally  has  a preoviposition  period  of  from  10  to 
14  days.  The  fourth  instar  is  the  optimum  stage  of  the  host  for  success- 
ful oviposition  by  this  species,  therefore,  it  is  desirable  that  re- 
leases "be  made  from  10  days  to  2 weeks  "before  "borers  in  die  field  start 
to  enter  this  instar.  For  the  two-generation  area  this  'period  was  con- 
sidered to  "be' the  week  of  June  20-26  and  for  the  one-generation  area  the 
week  of  July  12-1S.  These  periods  were  calculated  from  data  on  average 
seasons  in  Hew  England  and  Ohio.  The  extent,  of  synchronization  of  para- 
sites with  their  preferred  hosts  and  the  extent  to  which  the  1935  season 
approached  the  average  is  presented  in  charts  5 "to  9,  inclusive.  These 
charts  show  that  releases  in  practically  all  cases  were  nearly  ideal. 

The  3,960  adults  released  at  Grand  Isle,  Vt.  , (Chart  7),  would  probably 
synchronize  very  well,  with  the  single-generation  larvae  that  normally 
occur  there. 

3*  Cremastus  f lavoorbitalis  (Cameron)  (ichneumonidae ) : 

Five  colonies  of  this  parasite  were  released  in  the  more  southern 
parts  of  the  two-generation  area,  including  one  at  each  of  the  test  points 
in  Connecticut,  New  Jersey,  and  Virginia.  Table  5 summarizes  the  releases 
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New  Hampshire,  Vermont,  and  Massachusetts,  with  presence  of  preferred  host  stage 
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of  this  speciss  in  the  United  States.  This  species  was  previously  colonized 
in  Lucas  and  Henry  Counties,  Ohio,  and  releases  were  made  in  1335  in  Hartford 
and  Hew  Haven  Counties,  Conn.,  Suffolk  County,  IT.  Y.  , Monmouth  County,  H.  J,  , 
and  Accomac  County,  Va. 

Table  5* — Releases  of  Cremastus  f lavoorbi tails  in  1935 


State 

Township 

County 

Parasites 

liberated 

Period  of  release 
(Dates  inclusive) 

Connecticut 

E. Hartford 

Hartford 

Humber 

172 

August  14 

Milford 

Hew  Haven 

593 

August  1 

Total 

— 

— 

771 

August  1 - l4 

Hew  Jersey 

Atlantic 

Monmouth 

593 

August  5 

Total 

— 

— 

593 

Do. 

Hew  York 

Riverhead 

Suffolk 

6oo 

Jul~r  30 

Total 

— 

— 

Goo 

Do. 

Virginia--- 

Lee 

Accomac 

600 

July  26 

Total 

— 

— 

Goo 

Do. 

Grand  total — 

— 

— 

2 s 564 

July  26  - August  l4 

It  was  anticipated  that  practically  all  adults  of  C.  f lavoorbitalis , 
estimated  to  become  available  for  colonization,  would  be  forwarded  to 
Belleville,  Ontario,  for  release  in  Canada.  Therefore,  emergence  was 
planned  to  synchronize  with  the  development  of  the  one-generation  strain. 


However,  emergence  greatly  exceeded  expectation,  permitting  a number  of  re- 
leases to  be  ma.de  in  the  more  southern  districts  of  the  infested  area.'  in 
the  United  States e While  optimum  synchronization  was  not  accomplished,  it 
is  hoped  that  sufficient  contact  was  made  to  furnish  an  estimate  of  the  pos- 
sibilities of  this  species  in  the  respective  environments.  Chart  10  shows 
thi s synchroni zat ion , 


Miscellaneous  species: 

Seven  adults  of  the  oriental  braconid  Brecon  atricornis  Smith  were  re- 
leased on  August  l4  at  the  test  point  in  East  Hartford  Township,  Hartford 
County,  Conn. 


Conclusions: 

The  season  of  1933 j in  general,  is  considered  to  have  been  much  more 
favorable  for  the  colonization  of  parasites  than  that  of  153^3  because  of 
less  prolonged  periods  of  dry,  hot  weather.  The  maps  accompanying  this  re- 
port show  that  colonies  of  the  tachinid  Lydella  s tabu Ians  var.  grisescens . 
more  or  less  widely  spaced,  have  been  placed  over  practically  the  entire 
area  carrying  corn  borer  populations  of  sufficient  density  to  be  considered 
capable  of  enabling  the  parasite  to  be  successfully  established. 

In  the  case  of  the  ichneumonid>  Inare Plata  nunc tori a while  consid- 
erably less  territory  has  been  colonized,  with  the  completion  of  the  current 
season’s  releases,  these  colonies  have  been  extended  to  the  more  lightly 
infested  areas. 


